Lipopolysaccharide induction of outward potassium current expression in human monocyte-derived macrophages: lack of correlation with secretion.
Although an outwardly rectifying K+ conductance (IK,A) is prominently expressed in human alveolar macrophages, the expression of this conductance in human monocyte-derived macrophages (HMDMs) is rare. We have analyzed the induction of the expression of IK,A in voltage-clamped, in vitro differentiated HMDMs by a number of stimuli which produce either priming or activation of macrophages. Cultures were stimulated with lipopolysaccharide (LPS, 2 micrograms/ml), interleukin 2 (IL-2, 100 U/ml), or combinations of LPS and either recombinant interferon-gamma (gamma-IFN, 10 U/ml), phorbol myristate acetate (PMA, 0.01 or 1 microgram/ml) and platelet activating factor (PAF, 20 ng/ml) for periods of up to 24 hr. Treatment of the cells with either LPS or IL-2 greatly enhanced the frequency of current expression. Treatment with either PMA or gamma-IFN alone did not induce current expression; treatment of the cells with a combination of LPS and either PMA, gamma-IFN, or PAF did not enhance current expression over that observed with LPS alone. The expression of the outwardly rectifying K+ current was observed in 36% (n = 321) of the cells for cultures treated with LPS and 33% (n = 55) of the cells for cultures treated with IL-2. The inactivating outward K+ current was absent in cells which were not treated with either LPS or IL-2. The kinetics of current activation and inactivation appeared identical to that previously described for the transient-inactivating outward current of the human alveolar macrophage. Cycloheximide (1 microgram/ml), an inhibitor of protein synthesis, completely suppressed LPS-induced current expression. No correlation was found between peak current amplitude and cell size in LPS-activated cells expressing the outwardly rectifying K+ current, indicating that current density was not held constant from cell to cell. The coupling of ion channel expression and secretion in individual HMDMs was studied using the reverse hemolytic plaque assay. Although an enhancement of K+ current expression was observed following either LPS or IL-2 treatment, a quantitatively similar and uniform increase in the percentage of either IL-1 or lysozyme-secreting cells was not observed. The frequency of current expression in cells identified as secreting tumor necrosis factor-alpha (TNF-alpha), interleukin 1 (IL-1), or lysozyme was the same or decreased over that observed for nonsecreting cells.(ABSTRACT TRUNCATED AT 400 WORDS)